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(54) SYSTEM IDENTIFICATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain high-speed real- 
time identification and estimation for time constant and 
varying systems. 

SOLUTION: An estimation criterion for Hoo is 
determined newly, and a high-speed algorithm for a 
deformed Hoo filter is developed based on this criterion, 
while a method for high-speed time-varying system 
identification is proposed, based on this high speed Hoo 
filtering algorithm. The high-speed Hoo filtering 
algorithm can track a time-varying system, which 
changes rapidly with a calculation volume O (N) per 
unit-time step. It matches perfectly with the high- 
speed Kalman filtering algorithm at the limit of the 
upper limit value. If the estimated value of an impulse 
response is obtained, a pseudo-echo can be determined 
successively based on the value. Subtracting the 
pseudo-echo from the real echo and canceling echo 
can provide an echo canceller. 



LEGAL STATUS 
[Date of request for examination] 30.04.2004 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 




.fid 



S4 



S6 



&7 



Copyright (C); 1998,2003 Japan Patent Office 



CD 



oobmnhm- (j p) 02) & m # Wf & Wi (a) anmmmmmm 

#^2002-135171 
(P2002- 135171 A) 

. (43)&W B ¥/£14^ 5 n 10 B (2002. 5. 10) 

(5i)inta T mmn f i 

H04B 3/23 H0 4B 3/23 

G0 5B 13/02 G0 5B 13/02 

H0 3H 21/00 H0 3H 21/00 



r-7>-r(##) 
5H0 04 
T 5 J 0 2 3 
5K046 



(2i)tas#^ 


ftR2000-323958(P2000-323958) 


(7DMIBA 396020800 


(22)mHB 






¥*JE12^10£24B (2000, 10. 24) 


^5E&JflPTfr#W4T@l«8-^ 






(72)$M9# g50j fif 






W*#UU 4 - 17-47-504 






(74)«aA 100107010 






#a± Aim « 






F^— A(##) 5H004 GA17 GB20 KC03 KC08 KC18 






MA11 






5J023 DA01 DA05 DB01 DC01 D007 






DD05 






5K046 AA01 BA06 BB01 BB05 HH11 






HH24 HH35 HH58 



(54) ISWiO&m S'X^AISJj&ftfe 



(57) [gift] 

mm] m^*s^m^>^fAoismmmmmm 

SO (N) "C&aKc^ffrr ■5^^Xf-A©iIia:*iBj#g 



so 




fKO 



si 

YES 



32 
u2L 



I 



54 



S5 



1 - 

^^x^WK^y^-Hk A>) > C S 6 



S7 



(2) 



#S2 0 0 2- 1 35 1 7 1 
2 

mi) 



y»: XEfl@# 

H.MS$il^r, (p) -C**#W 5K-Tfit/MB8^©«* (p) ) ] } <DS*ffi#. 



cfc*>(a£«> Set «:<!;•). JfSlK:*fb-t7S«&7 -/ 



^*.6*-i/c±Rgffl (t, ! ) <£9^2l,>t i^tfci-f 

~ k . „ ^6U^jM^*^a?)-2.J:o{cLA:fSSaSlX« 
l%.2] 



a t -rznjm i 7!»m 3 ©ti-rn^Ktets©^ f- a pi 

0<P=1-T,' 2 ^1 

T, >1 1 



★ tiMass ] miZ7 4 Jin y -ok. . „ rj>ft 

30 [fj(3] 



#*(0 = />K*(U), < = 



K k «:|«fft^*^tf?f**t^l/fc*2©y-f>^J* 



X. M4ffll.^CiK:j;5, ttfffiO (N) XffiiBlK 
[&4J 



(3) 



2002-135171 



-*S, + py}>Q 9 t = 0, - 



[R5] 



ix k , k 

#«> 6 n/cg(K * n - x a - £JT ^ rBT C t K * 



fc*U 



[0 00 1 ] 
[0002] 

[fifcfc<D&fi5] — «CC, ^*^A|^(system identifi 
cation) t\X, Atftfjf*- $tcmr}l>X ^fAOAHi 

SWf»«c^#*S. 1 9 93^tt?flfflUft¥ 40 

[0 003] <S#MS) 01 4»c, f*^AHje©fc 



[0004] A^>7^-^i — ua 

{C-/>A;U^jS§*sfflli6tiS<Dr, JUS? ^l^teH 
©Wffl»He k =d k -d~ k £&/NcT£<fc5fcSl£ 

[ 0 0 0 5 ] 13 1 5 4 >^^;l/^jCSF©Wffl««(co 

il/T, -e<Df3Si*J:9, *©LMST^=fyXA(lea 
st mean square algorithm)#*jA < ffll^hn^ 0 

[0 00 6 ] 

[R6] 



fc*U 



■ A* + /«*k(v* - ht) (1) 



[0007] £/c, HBOC* ftSEi/^fAOBKKB, 50 *W!tt*Jpir>*Av>7 ^ **SBbTl>S. 



[0 0 0 8 J 



5 



(4) 

* * [&7] 



#P§2 00 2- 1 35 1 7 1 
6 



«■* * **|»-i« r * T (l + ar*>»,»_ I ir* J, )-» 

*o|-i - 0, Poi-iseo/, e 0 >0 

[0009] CCT. 3fctf>S^#--f ^^XlS^h, } Sx3- ei ©¥i$2Sig|^#sg/Kc)S:*J: ^fcfffcft 

«tKSSit^iix * „ , k i^rffen. j/xta^a £. c©<t£> xn-^cojg^sj^-rs^tt. m 

mmmw* <Di/y vtm (H k ♦ , ( i + 1 > =h„ xj^^sg^fcr-f 4. g/c /w ? k r ^>x 

( i ) ) immux, mfflmxf-v-7%tc*)<Dmn& ©-r>^xie;gfitt5o [ ms ] iis^o-c. -yvT-u 

BUN*. 1 9 9 3^^mW&m^ triVZ [0013] 

*mmemms *j &£#jrl [^#js?fco<fc5 t^sss®] se^e^-c^ just 

[0010] (x3-+-»>>-fe7'N<Di5Sm0!l) mfgWm -O-rfyXAiLTr. ^©fSffi;*J:«5, LMST;U:J'JX 

^i'SKlSl^filsIi^-Cli.^ttitl^i'COaia*^ 4*8 A(least mean square algorithm)*^ < m»6*VC* 

iEiUfc©-^ 2ig5£@l8#^SftT<,>-5., si etcji 30 ^xf-A©i^5cw^FpjfEr*o/c. 

ftifc<hxzJ-fC^T©l£?liEl£jKr. 2^5SHIiSi4 [0 0 14] *fc v iitm©sn/c*;u-7>7 ^ 

S^lHl^©^SP{c«0^cDJ: i 5K:>'>^^'U if Fh^> «. ftJ?g#0 (N* ) *SC»»0 (N a ) "CiO. -?< 

©-r>b--^>x^*^^-c*n«. §&#B^6©m » 7*8w#g#$tts^©iffl@©»$rifl&mj:ESt-c 

«r^i-r*<D«tf-r^L<. SfHt-^©-Si5«4^ Xf-y^fcOft^SO (N) -C^pJ«6^1iSj$*;l/-7 

i5ofc^***iCS. Ch*«X3- (echo) "C**. Xf-AMHf****C* &^);fckll$^'X-=rA©|gj5£ 

x3-», eai^is*is< a*«:on'cewB«iB36ss «^Bj#6-r*o^ 0 

< feitc-onr )gJg!^A# < 0 . mo < ffliS©u a B » 40 [0 0 1 53 feLh©.£(cig#. frfcfc h- fp 
^^t^-a-s^^uxesncfcc^rwia^is-c^^r^ ttgtejca^-rpg&Lfc^H- 7 •^^©ift&H- 
xn-cc^saiSo^^^tttAIKIJSt-S). 7 ■< >V& >J ^W^yXA^t, B*^F^*s <fc B# 
[0 0 1 1]@17(C, X3-*t>>-fe5©J!S0£^ ^X^ACigjlUB^K^fcia'it^^reCt 
T. -&C-C, 0^©«fc^(Cxa-* + >-fe5Cecho cane ^gWi-TS. $7;W;XA©#» 
eller) £eSAU i£Jggl$H^&g<I«-5f <txn-£ VCft&iJ J\,~?> i> <{)\,*t ') >#T)l=t>) XA 

ra<,>TX3-/**©-f >y>-;b*j£^£a;KJi5eu -en £/c. B^^^^AOjisett^E-rs^xf- 

«rffJffll/Tf#/cafKx3-^|?g©x=i-*^Ml/?l< A|SW©^#ffc£JiIi&fi<JK:8y£-rac i^a^iTS. 

£. ffcT&B$^Xf\^©x:3~**>iz7&£*©J:5K: 1 

[0 0 1 2] xa-^XC^A.fbXfSg©^!*, 50 A^ft^d^aSiKtc^fc-riJS^fCfc^-Cfc^ l^(CW 



(3) 
(4) 

(5) 



[0016] 

SO (N) -C^tC^b-TS^^^-f AWiliSSrtJpJfjg 
[00 17] 

lftW<Dmtii<DBi&] «T«C. #?6?&©flift©0<&CC-? 
^TS&Wf 3. fcfc. tftfffltt, 01*1*. K. Nishiyama 

:"Derivation of A Fast Algorithm of Modified H» 
Filters", JEEEinternational Conference on Industri 
al Electronics, Control and Instrumentation, Octob 
er, 2000 K^Stl-C^S. 

[0018] i . tmowm 

#Jf5ig©*t3&<!:ftS. 



Xo 

w k 
v k 
y k 



mmm^ 



y 4)V$®At>kft*), max? 



* z k 
H k 

u 



imp 



(5) #KJ2 0 0 2- 1 35 1 7 1 

S 

©tanx k (DVtmmmm ■. ? -ovz jmrncj: xs- 

x* 0 . o : ttt£©lfl8B£5£ffi 

fi£S±0;WJJt,>e>ftS. 
K. . k + i : 7 4)l$yj> 

10 *>6f#^ns„ 

p * k i k - . : x * k , k - , <Dmm<D2iftMim 
p * . i o : m&m^wm<D2<ftmm<tcftfc 

a', : mwm^Ofttt. ; MWiliiZmm LX 

[0019] fa-sfcitcttsn*" * " «. its 

m-~ c*S. l. H. p. K3E«ffiaj-e*9. & 
^rm-rjr^fc^^-ciasn-sfeoD-c*^*!. a#© 

2. ^H. 7 <)l>$ 
30 [0 02 0] -oSftC, (7) ~ (9) ©J^&tfllS 

[&8] 



* 



V* = H k x k + vt, y kt v t €li 

[0021] CCC. i3-+ + >H27%£'4S[)£0. 
L k = H k (H k =[u k Uk - 2 • • • u 
k - N ♦ i ]) <b-TS„ Z<D<k 5teW&g.ffl*:7 : )\'< l C 



(7) 
(8) 
(9) 

40*j2(CTf *sx-p-ci».S) *fillg-r^ 0 
[0022] 
[»9] 



sup 



_ 1=0 



<7? 



(10) 



[0 02 3] C©fFffi«l 



9 

Sciccj:or, ,X<Dj£ (li) -S(i4)m6n 

assibi, A. H. Sayed, and T. Kailath: "Linear Esti 
mat ion in Krein Spaces - Part I: Theory," IEEE Tr 
ans. Automatic Control, 41, 1, pp. 18-3 3 ,1996., B.* 



^2002- 1 35 1 7 1 
10 

Hassibi, A. H. Sayed, and T. Kailath: "Linear Es 
timation in Krein Spaces - Part II: Applications," 
IEEE Trans. Automatic Control, 41, 1, pp. 34-49, 
1996.^#MOC<bo 

[0024] 

[ftl 0] 



**+i|Jt+i = 



**|* + Ks,k+i(j, k +± - Hk+i*kik) y 4A'9j3m& (12) 

k+\{Hk+\Pk+\\k&l+\ 7 4fr9¥<{ > (13) 

U ii (14) 



*- + [5]^i»-»WHn 

[o -if]' 



Plii-i + Hj"lT t >0, Pi(o=fg/, « 0 >0 
0<p = 1-77*^1, 7/ >i 



(15) 



[0025] i¥ffiS!g©*<&p tt^&CCi£«>£tt 

[w, } .aSJsHI^ { v , } ^6.7 { e 30 

©ilSmtStc&^Sn*. */c> r, -"»©££. p = 
1. Z- t = 0<t&9. ^0H- Jl^fctMSOH. 

[0026] ^H- 7 -f ^©^fcftHLh©©*!^ 
N 2 £7U*N a (Ci:bM-rStt»fi*'i;>Si^5P * 

m&mm*. rvimoo ( n 2 > ©^?sisw>5£>s £ 40 



[002 7] 3. flfSH.. 7^;^'J>^7JW';XA 

mm- 7 *©tt»s«. 5$ ( i 4 ) © y ij <? ^ 
ass (^no^uc^as:) ©tf-nutifcKsns. J:-? 

?*-iffig&m^-rK.&, (i3) * ;u*y-f>*s 

[0 028] 



C7) 



XL 



2002-135171 
12 



Ki = j> t cT en"* 7 



(16) 



n t = 



-[2] 



(17) 



[002 9] C©££. ^©ffl^fiE^At-o. 



imp* ws; ( 1 4) (Dvx-j^imttmtcfr. cn 

[003 01 112 *20 



[0 03 1] 
[$U 2] 



= G^ l fC k> Gk = p + 7j J £r»JSTi €7J (18) 

<>X*(i.l). i=l,2,.- ,JV. (19) 
[0032] ffim3 [003 3] 

>tf?>JK k 5 tcMff sns. * [& 1 3 ] 



«= nu-JMV"V* €1^.*" <, (20) 

[0 03 4] CC-C, m k GR"" 1 6R 1 " 8 * [0 03 5] 

«fTJflK u k =Q U * * ' C u k ©#©#«J(CJ:-,Tf# [«l 4] 



[0036] Mfl&SE&Ak 6R" " 1 , S k €R ^„ 

4aJ:tfB k F" « „ £R N x ' «>RHfttc8&ft*. ISIft [ »^0] W»5S©«!««feft*«T©J:9«:r 

£5K.mm-?zct&-e%2>. iiK, ssarji/rryx [0037] 

ACD^a-^^-f-^-r. fcte. Lttfc*:^-*®:* [»15] 



(8) 



13 



2002-135171 
14 



K 0 = 0, A-i = 0, 5-j = — , D-x = 0, i 0 io = 0 

Co 

[0038] [ «*JSIk *[Xf^2] A t iS t £&T<D<£5fcW§a<j(t& 

£**7U JWT-C*titf^©Xf5.^{C3itj 0 (^FS-c [003 9] 
*hl^M4K0i<Ci*5'rt5. ) * [&16] 



5* - pSk-i+elW t e k eK 

C004 0] [ *t-*:/3] K u k *£TF<DJ:5lcit *[004 1 ] 



[0042] [Xf5»y4] K° » £tTF©J:5{C# ★ [0043] 
SI* -5. ★ [^18] 



kk 



[r] 



[0044][Xf^5] D k K k ♦ , A [0045] 

fcilUT. >f-<>mi¥L. . k + , *feTF©<J:5{c^ [&1 9 ] 



1* * C*_.y + C , * +1 .D 4 _ 1 

I?* = [Di-i - m k W kVk ][\ - ^W,.^]- 1 
&+i(Q = pJ5f*«(<» 1), ial,...,Jir 

R N " ' . K k + , 6R N " 2 . K. . k ♦ , 6R ©<=fc SKgilf-f 3, 

M x 1 . 0<p= 1 -t, " 2 ^ 1. T, > 1 -C* [0047] 

[&2 0] 



15 



(9) 



^200 2- 
16 



13 5 17 1 



[0 04 8] [^f"^7] «p«k*ji*«T (k= *&#*/8<,>n«, tf#aO (N) -CiSilH- V h )\,*<D 
k+1), Xfi-^KIf), ^-^T&iab-SKOiKW #&14**&S-C&.5>. 

[0 04 9] 



(22) 



1-HiKi 



(23) 



[005 0] 4 . *WilT^3f y XA©ftgLS 

^H- 7 4)1* V>{fT)l>3VXJ»<DMmm±tt 

<Dwmtemn®®.<Dfric&.m o . «t© <t 5 jwsftt-cw- 

(J XKfrW) x (KXLfSW) ©«»H«= J xkx 
L (0) 

fc/a. If * h Mfi 3 -ofiUft* $ ft -5 i # ««f 

[0 05 1 ] (^f$H- 7 ^;i^^';>yr;u=fyXA© 
tuis) 02sc^3{c. mm- ? 4 i/Tk 

?:/itC4>£. CCT, 03 (a) KfclvCR. . 40 
k *>6R. . k " 1 *#»Sfc*©fr£ttfct8«'.5. IB) 
mic. 02 (a) Ctfclvc (H k + , P * k ♦ . i k H 
T k + . + 1 ) ©SB#*>6 (H k + iP"k + iikH 
T k ♦ . + 1 ) " 1 *#»*tt*fc*«W-3. 
[0052)02 (a). 03 (a) *»J:Cfla3 (b) 
<fc*K K. ,k + i > R. . k fcJ:tfP ~* + . , k tttt 
©fitf* ^ X8fc©2SH(CifcWrS Cii*i>*. cfco 

[oosaijfc. H4tc. imftm<oimz$£*.ttm so 



ccte^r. 03 (b) ^tk^CT. ^fc^i/jfcsp^-©^ 
5>j^»©J8#*^3teJ&^©tf»a*04{c^-r. ±je 

©S5#©ftirfi#s-Y >'WXj^e>;KIfc© 3 SKibM-T 
£©-c, P "k + i ik <DffifmbJ>'WZi£m<D'£ 
IfcDSfttCltm'S. CfttCttO. H- 7 -< ;P*±#© 

num. 7'&<d 2 6 3 m cc * rft flnf * . 

[0054] L#>U CvrttfDTJl/rfyXAtC-tfJ:** 
XtiC©2**/c«3*tCj;b^-rift»a ; fefc-5©T? > * 

f 7*fg:©*ifln£*{c7 ^ >i/*©^tr«:rt>#>£$f-»±©fi 

tfr&fe £ 4 0 0 gg-C* 2>tc#>. C 

<DT)13 y XAt?©Hffl«*>^ *) BSfe*>©i&i. 
[0055] (*jIH. 7 y^^TJUrf'JXA© 
ft#fi) ^tC. 05SO-0 6K, iS&H- 

j/T^^yxA©ft«©uiBjH^-r„ cc-c, 05 

(b) ©K° k ©SSCtelstS^ " 1 ttSk ivhl&hh 

fts#. -e-©stm*&m-r&. unite. 06 (a)©D 
k ©s;{c*ji,ir. [i -Mk Wk r?» ]*^[i - a* w 

k r?k ]- ' 4>MaTS„ 
[0 05 6] 05Ri^06J:<9, *iftjtT-»U=f';XA^ 
tt*ffltrft»S*J#fi^ra^f-yX^0O <N) fcfc 



(10) 

17 

[005 7] feU:©J:3K:. 7^;l/$ij>y7 
JU XATB * jr 2 SH £ /cfct 3 ff|{titW-5ft 



2002-135171 
18 

[0058] 5. xn-+ + >-fe-7 

[0059] 
[$2 2] 



n = = 5>M«*-i + »», * = o,i,2,.. 



[0 0 6 0] CCC, u k . y k tt-en^JiB^j t 
„ (=kT:THt>y>;> ^»§){c*jW S§fHt# 
<fcxn-£#iu v k ttB$Mt k tCteWS¥*3fii0©[l 
0. h, [k]. i =0. • • •. N-l tm 



(24) 



[006 1] 



^^S6*!®^L/c^^>^VUXIt;g-r , *0. -e©*20 [&2 3] 



fc = 0,l,2,- 



(25) 



[006 2] CtV&x:3-2P6gL?IW;r (y k -d * *±mffl#m&ttZtmmBl*?)W$mLrj:tttltt 

^•r*C<t-C*S^6», {h, [k]}*tt^»x k £ 

30 w k se:<D^sii*i¥s-r*i«. xa-^u^ut 

[0 06 3] 



k ^0) , X3-£*-fr>4z;U-rSC:£#s-CS&. fc/c 
U k- i <0<Dk%Ut - , = Ot-fZ. JJLLJ:«J. 
raSWiSSKS'J^J«fe^Sfi«^{u k }tx3-{ 7l 



7-.**«|ffl-ra«:tt. £T3£ (2 4) £t*3IWf?i5£* [&24] 



€71. 

*»6 7e, .er t e ft 1 *" 



(26) 
(27) 
(28) 



[0064] C<D£ 5 ft^SS^O^^KjlPfrS^fc 



tcil&jj?* 5 c t &-c # * . 

[0 06 5] 
[&2 5] 



IS 



(11) 



ftffl 2002-135171 
20 



& e C<D<fc#. iSiit45e k =y k - d * k tt£S 
6. «PraE-<>^^xj8»«:»-rsiMli 10 

[0 06 7] amm&tcittrzwm) x^w^©^ 



23 



[006 9]&:te, 07 te, ccx<DJ^<JWAtfm 

>^^>^«T*aiLbi.oit* */c, 

{u k }trA<D£5(tC2X<DAR*7)l'V&m?2>o 
u k u k -i + <* 2 Uk-z+Wk' (31) 

/c/cl, a, =0.7. a 2 = 0.1+<tU w k ' RTOM 

[0 07 0] CCt, »H W 7^>bjf4j«aH« 

08K^H~ ^^JHfiWj»H* 

7 * ;b^cc<fc^^>^vi'Xj^(0^igm<Z)lft^4^ 
f (fflftlfB :x% , o -0. XOOX^vV&vmfem 
x\ooi uo. e 0 =20) o 08 (a) v (b) «Tf 
= 10 5 <Ot %<Dm%<Dtm&fe$k~C$>*) s 08(c), (d)tt 

Tf =2.(xD<btc?)«^^^>^ 0 cnio, n#<D 

[0 07 1 ] (tf-ffB$ra<OM) orCC, X3-;U(D 
24,48,96,192, 384<hif»PS^c<b*(D^H^ 7 4 )VZ 



(29) 

>jvizfcw*mrmtcT-$z-c&*) (hi [k]= 

hi ) % #>o^<d* » ^n^2 4rab^iS^ccoii 

[0 068] 
* [^2 6] 



(30) 



(2 4^k<N)CD^>^b^jS^{h i }&0<tT£o 
20 fcU 7 -t Jl/^CD^frtt*^? r/JRl 0 0 $ri« fl 
tt#B$fyjte:, V X ^—is 3 ^ (spare , 60MHz , 32MB) 
_h<D MAXLABO rn v > FetimeKJ: oTihWSftfc. 
[0072]@9^ tf««F|ffl©»J5eilSmc0H*^-ro 

[0073] 7. m&j^'vi'XfmicttTzmm 

(ilfi£ttfi6<Dfrfl5) ->X7 x A(H'>>'^XjS^ : )^^PaW 

(c^{ fc c <b # cos r ;u ^ y x a ©ilfietttefc o c> r x 

frXJ&&<DZ v7Va*48tl,* {hi 07<D«I*7C 
KB l o (a)© <fc 5«clWB»«:9EYtl/fc*»&*floe'r 
-So /c/cU v k «^fil0. a. 2 =1.0X10" 6 <D 

40 ±£-T£o Sfi«-^{u k }te^©<fc5fc2#©AR 

U k = <Xi U k - i + <X 2 U k - 2 +w k ' (32) 

[0 0 7 4] CCT, a, =0.7, a 2 =0.li L/, w k ' 
«¥^ffl0, ftWLO 2 w - =0.04O®£ft#?XQfe3«^ 

siosOTi ice, #r^jyxA0j/s * 

(Wa hf) % flfiS*;Uv>7 (Sil kf) fej:^ 

LMsr;w;xA (lms) oB#^^>^^AcDiiset4 

S6^r?n-r«><Dr*)^ 0 01 0(b)«Tf =2.(X0Jg^<D* 
so «H« 7-fiU*K:J:6Jijeitt?*0, Hi l (a)t*i«a 



21 

- V -f >U£©tJJ»MiW:x *o i o =0. £„ = 20i 

$/c. 01 1 (b)(CLMS7JW yXAKJrSJftSfilfc 
mf. /cfc'l, Wffitth*. =0. ^r^t-{Xtt 

«fc»K iftilH. 7*;U#©MSEttt£rt*?RTOCCffi*iT:te 

o . ^jwximomum zox^v yxtmmv 

[007 5] S/XT-AMMf&ftbftOH.. 7 -< 

^©j^tfeWST-TSMHtt. P * k , k - , ©*f£l 

moimm&ftm'p-rzfr xt-?x$: 
#«js-r * i a i ^ i-«eefii=£i5«if u & < & s. jco 

tf?ijcDP * k , * - , <Dftftm&<Dmic 

(Cfl?& aSfcf&W©*^ ft1#S<:©t> 

c ©s# p ttfKilH. 7 ^ # y > ^r;w ^ y xa© s 
* ©MSr^©#(c;*©J:5{c3Jift*. 
[007 6] (SiilH- 7^;U$©1i«J^!SS k ©H 

S k =pS k -,+e T k W k e" k . 0<p=1-t 

r - 2 ^ 1 30 

gfc. iSiiH. 7-f;u5fy>yr;u=fyXA{c*jt»r» 
s k K« k ©sx?s k - 1 ©f-cffloens. J:-? 
■c, £*)±%tj;m<Dmmzi7>>tcit>ici*> «t«5s k - ' 

#&ffi©B8?£«ft-r p©#fiE»s k © 

/*c. S*p«p= 1 -Tf " 2 -C5£«<*ftTt,>£©-C. 



^2002- 1 35 1 7 1 
22 

[007 7]@12K, Tf ip©M^I4^. 
«C«fcSiTf =3.0©<fc#p=0.8889Jfe©-CS k - , ©8 

£|S]B$(C7 ^;u5f©sa^ff*^c3J&< a 
Stfs&S-?**. gfc. Tf 1 £* 

0 S k ©ii**:£< HPSflL!&«,^ctf)iIfifttAi{£T-r2». 
t, =<»©©£ **ilfiir/U=fy XA»ii53l*;Uv 

(0 07 8 3 <ff#B*fffl©fflMI) SI 3K. iSiiH- 7 

-f^^v iS3i*^v>7^;u$*jj:^LMsr;u=fyx 

A(CfcW5-Y>^U^)^©^^7m(tap nunberOtff- 
»^[B[s]©M^0^-r. fcfc, 7 ^;U3f©HtfXT- 
•>X&:300, Tf =3.0£U> > c„ ^-L-r. BfjlH. 

i^ii*;l/-r>7 y>^T^=fyXA*$J:DfL 
MSTAd'jXAKJffl/r, ElORy^l 1©WJ{C*J 
t,>T^ » 7"|S«:48,96,192 ( 384<titJP3-B-/c£#©tt» 

B$ra*ff-a'J0/c o fcfi, i|Bi©a'J^r«*SS«:«eo 

fc. 

[0079] ^-TtKDTJV^I'J XAfcft#S#s* v 

^>m^. i^iiH- ■? jjizv >^r;u=fyXA©tf-» 
^ y >^tju^ y xa iib^ 

r. *>j2<g|f-C4>«P. SlflaWiteLMST^=fyXA£J:b 

-HNciS(,»<!:m*.J:5. 
[0 08 0] 8. fflJS©aEBJ 

cc-c. ±^©ajB©SEW{co^riftHj-r^. 
(«si©iEW) p k ©a*tf5>j*<tn,f. s;<3 3) t 

s. 

[0 08 1 ] 
[&2 7] 



(13) 



23 



^2002-135171 
24 



(33) 



- pPiix+ClWkCt. 



p - - ^ii+[H2"«nw*|^* jj-> 

■ {w > 1 * [ Si ] "" ,p '-> ijff * • [ s: ] 

• ^ + [s:]^^ar[2:]^. 

* ( * + [ Si ] - • [ £ ] *** (34) 

[0 0 8 2) CC-C. P k £P * k + , , k iJifflH* *•£„ 
». Jb5£#5£ ( 1 3 ) <D V *J v *-}m&kmc$tLtifi [0083] 

[&2 8] 



P*Cf = \pPZl x + clwtCt]- 1 cl 

r l Pk-iCi 

■ r l Pk-iCl [wz l +c hfi -*p k _ l cl]~ l • [(WZi+Ctp-ip^Cl) - WZ l ] 
' p-tPk-iCl [j+ WuCp^P^ctf 1 

» p- l P k -iClw k . [w k +p- 1 w k c k p k . l clw k ]~ i 

' p-^i-j [Hi Hi] (l +H k P i . l Hl)" 1 

(35) 



[0 08 4] 36(C. G k = (p+H k P 
k - i H T k ) /(1+H k P k - i H T k ) £> H k 
K~ k =H k P k - , H T k / ( 1 + H k P k - i H T 



5$ ( 1 8) ©<£ 5 tc:M;l/*y.f >£f#-sc<i:#st?# 
50 5. 



(14) 



25 



[0085] mm3<Dmw) r-o'imKi . i = o 

Qk + iKk+i=C»+i T (36) 



2002-135171 
26 

* 7) (3 8) ZmAlrZ. CCDiS. Q u „ ttSt 
(39) CD J; 5 (Oftitttc&Sft. #>-XjX©5£ (40) 

[0086] 
[&2 9] 



(37) 



(38) 



(39) 



L T " Qk} [ St Mjt J' 



[0 0 8 7] C<D-mttm^MZ> B^ra^^-y^kfcJ: * [0088] 
t?k + 1©5£ (3 6) a. ^K§*n5. « [&3 0] 



(40) 



a. 



o 



£]=*♦[■*.-*] 

3" ]-*♦[*-*.] 



eft 



1X2 



(41) 
(42) 



[008 9] ctizvmzicmomz* K k zmrnmit 40* [ o o 9 0 ] 

i>m>K><,t. XttffitctK 11 l eR <l,, ""i [|iE3 1 ] 



1— *- Tr* 



o*** = til 



(43) 



(44) 



[009 1 ]^<Otctb, S(41) *>6f#6*a*5£ (4 6) ©cfc^KUffi-CSS. 

5)»Jl«, K\€R l « tll »'«(4 50 [0092] 



(15) 



27 



2002-135171 
28 




C009 3] CCt. K u k nu 6R N * N " ' £S k eRtt;fc«4»fc-r. 

ER' * * (C#il3ftS. Sfc. « T k -c T k =- 20 [0 094] 
(c k T + A k T C k T ) (CgSStifcl*. 3 Q [£fc3 3 ] 



Mil-It] (UWUD 

(47) 

[0095] CCT, KOT^n^ttT,, + Q k A 5K6) ©K° k ©#gaa>6B u k F k " 1 /u k 
k =0JfcBT k T =-A k T Q k T fc-^*.*. &tC. 30 SC ( 4 9 ) 
C T k ©±7'a^^«:iJS^-^ci)S:< > 5$ (46) © [0 096] 
y k £?B3n>-£fc«>CC. #©5$ (48) ©J: ^Un^ [&3 4 ] 

»B k £R" * 1 <tF k 6R*i|At/. S6«C5£ (4 * 



«*-M5]-[:]M*D 

(48) 



]-[ 



0 



B h F h ~ x 
1 



(49) 



[0 09 7] 2c^e>^ (4 9) <D&mcQ» k [0 0 9 8] 



29 



«fH 2002-135171 
30 



(50) 



[009 9] _k5S;cD£j2K:5£ (49) SrttA-Th^ 5£ * [0100] 
(4 3)(i^STa?nS. * t&36] 



ft*.-**-* - tf-f^J. 

[ z? i f - jB*n-v* l r c t+l »- 1 r 0 1 

I a *Jl o J - U;>H-,-vJ w 

[o i o i ] etuis; (42) tmom-c^*}. ^ (5 

1) 0±^a?*fr6M (5 2) C<t*ir# * 

Q k ♦ 1 (nu -B k F k " 1 (ii ) =C k ♦ , T (52) 

cc-c, s(36) (52) &tuftrnt£. ★Kfs^n*. 

'miK* <DMff5££t#£C<t*J-Ct.2>. [0103] 
[0102] (fflM4) ftM0X8A k iS. t*fc©J:5*30 [Ut37] 



.4* = Ak-i-K k Wk[ct+C k Ak-i] eft Nxl (53} 
ft = ,ft_, + [cl + AlClmick + e Tt (54) 



[0 10 4] tctcb, A- 1 = 0, S- 1 = l/e 0 "C Si. 5£ ( 5 6 ) *t#i„ 

*S. [0105] 
(1EW) An iSi <b'!l&, (5 5) i^J (39) 40 [&3 8] 



31 



(17) 



^2 00 2- 1 35 1 7 1 
32 



= [ ] + [ Cl ] WtIct + C * A '-J (56) 



CO 1 0 6] — 5$ (4 1) ©W2{CW k [C» +C 20* [0 10 7] 

k A k - , ] x&znz. * [^3 9] 



[ K h ] Wk[e " + Ci>l *-'i - [ ci ] WtiCi + CtA »->i- (") 



[0108]S(56) *>65£ (57) *9IWtf, *S « [0109] 
(5 8)M<3io, * [^4 0] 

«J 1 1 

[ 0 J (68) 



[0 110] CMS (4 7) ttm-Ttl^ a k T = k " 1 I*. (5 9) CDJ^tCff^ttS. F k 

T k T Kk = — A k T Ck T «fc»J. 5£ (53) 4* tt. 3« ( 8 0 > "CHWSftS. 

(54) £f#£. [01 12] 

[0 111] (JiS5) i»D k =Bk F ttfe4 1 ] 



33 



#^2002-135171 
34 



D k =* [Oi-i-mjW^JIl-^Wttjj]- 1 ett Nxl (59) 



A = €tt (60) 

[0 113] fe/dL. ?? k =C U k D u k - , = c 5$ (6 2) WDSo. 

k - h +C k <■ i Ok - i , D- , = 0 ,F- , = 0 10 [0114] 

[^4 2] 

(lEBJi) B k iF. ZmrTZtcisb. 5$ (6 1 ) 

= /»[ J j+^rw-**^, (62) 



[0 1 1 5] ±5&£5£ (6 1) tmOJ&iC^m-r^fc *[0116] 
5$ (6 2) *>e> C u k T Wi C u it Bk - i u [Ifc4 3] 

4ft[*»-i-*»*r k ft,Aft_ 1 | = />[*] {63) 



[0117] C©jS&©5££5£ (48) ★[0118] 

b u k K.M~?z>mm&*mz. * [»4 4] 



(64) 



(65) 



[0119] cnj:*), B k iF k ^HSfsn^. ca* yijD k (6 6) zmtc-r. 

U B u k <LD» = B k F, " ' ER"" ' tbr/cW [0 120] 

»>6n50r, 5$ (48) (6 4) £#5$ (6 [&45] 

5) <D£5tcmztex.tcj3i)mm-e$>z. *fc. c©*t so 



35 



&m 2002-135171 
36 



[ f^A ] 



[0121] #tc. & (63) tcF k . , - 1 fc&wn kji-css. 

«. 23$ (6 7) 3?>{CD U k - , =B° [0122] 

k - i F k - i ~ 1 &m\,>tHi,X&, (6 8) CDJ:$GClg* [$4 6] 



(67) 





0 








0 


S3 





(68) 



[0 12 3] C*l<fc9. 5£ (6 8) ft [ 1 - y k W k C « [0124] 

J * d u k . , ] - ' tawnK. *5JtJW»6n*. * [&4 7] 



[0125] ch^ (66) iJt$5-rn«, g^tc 

/c«fc5(C. JK. (2 2) . ( 2 3 ) ©*?&3M££fflC>n 

is. im*o (N) tsiH. n )vz<D&mfi®&v 



2©tf?"JR. . k ©Wtt35rsa;*jBW«. R. . k ©@ 
WfilA. ##5$ (7 0) <D<fc^{C»6tl-5. 

[0 126] 

[£*4 8] 



37 



(20) 



#K 2 0 0 2 
38 



-13 5 17 1 



= A' - VHrf^Hl + pq)\ - + pe jff k & ilk _ lH T J Q 



(69) 



(70) 



[0 1 2 7] *>U ^S(7 1) ^Ofittf, t^ljR *&##f# CCr, H k K- k <Dft»*JO (N) 

iftO. ?T?"JR k £R. . * ktpJD-^-i-i'Srfeo. CO 128] 

ChiD, (7 2) &m<,»tlt£ 5£ (2 2) ©#£E*20 [^4 9] 



(71) 
(72) 



[0129] 

A) fcffl^T. ^fciWti'^f A<Dift&B$m 

t^a *WiaWK:;RgMK:^fcTSJg 
*a«rJi^-r^ci*ir*-s„ g/t, stamens 

ffift->^7-A-^#S^X7-A(c*j^^xa-+ + >-fe 



[01] iSilr >vdt xa®7 d + - h . 

[0 2 ] ^ff$H. 7 a )\>Z V > #7)1>3V XA©&SB# 
©tt#£*©lftBj^ ( 1 ) . 

[03] 7 h v^yrjisdioxACD&stft 
<D&im<D®mm ( 2 > . 

[04] tf^JttffCJUH^r^^fc^CDltfltSOIftHJ 

0. 

[05] iSSH- 7 y>^T^=fyXACDitSLS: 

40 qkhh ( 1 ) . 

[06] iSilH. 7 Yil/ if U>^T^Urf yXA©ltffS 
©iaSU0 ( 2 ) „ 

[07] <f>'M'Xft&F{hi }©ffi£^?m 

[0 8] ^0H- 7 iitf^H- 7^;U^(CJ;.5^ 

[09] tf"»^ra©S'J^S^©0 o 

[0io] §r;ud-yXA©^5^u-^3>Mm©0 

(1) . 

[011] #T;b3fyXA©^5 a.u-^ 3 >jss©0 

50 (2). 



39 



imi2) rt tp( 

:/£fc(tap nunber)ift#B#ra[s]CDra^0o 
[014] TJ»mM<Dtc&><Dffil$mo 

[his] 4yji)vxtt<Dmmmmtcr>\ t >x<Dm& 



(21) #gf? 2002-135171 

40 

* [016] afS*i^3-tconr<Ditt?B0. 

[017] xzi-^i>>-fe^( 

1 ^>XfA 

2 jS^D?^* 

3 F I Rtw isZuVy 4 )V& 

* 4 aiSr;UrfyXA 



l] 



[07] 



so 



Ko«0 , A.i«0 , Sa=£, ai=0 , 5o| 0 «»0 , k=0 




Js>L 

"no 



S1 

YES 



S2 



ek'Ck+CkAk, Sk=/>8 M +ek t Wk 



I 



S3 



«25D 



I 



S4 



7k=Ck^+0k44Dk-i 



T 



S5 



Ao 


Ai 


At 


At 


A* 


A. 


OX 


04)08 


-0.012 


0.064 


0.013 


-0.052 


At 


At 


Ac 


A* 


Ait 


An 


-aoo7 


0.039 


aou 


ao 


-0X02 


-0X09 




Ail 


A» 


A u 


Ai« 


Ait 


-0X16 


-aou 


-0.001 


0X04 


0X15 


0X13 


Au 


A„ 


Am 


An 


Am 


Am 


0X07 


ox 


-0.001 


-0X02 


-0X01 


ao 



13] 



9 vffk. 




*2*KFH 


LMS[t) 


48 


8X2 


(LOO 


2.18 


96 


14.9 


10-3 


3.7$ 


192 


27.3 


19.2 


6.99 


384 


51.7 


35X 


13.4 





S9SBce7 ^/I'J' (1) 


SS&U m 7 4A'fi (2) 


L£ggtB 


24 


1.76 


1X7 


L96 


48 


6.66 


2,77 


2.92 


96 


49.9 


8.56 


4.76 


192 


419.1 


32.5 


8.61 


384 


3.41x10* 


126X 


16.3 



(22) 



ftffl 2002-135171 



[02] 





(23) 2 0 0 2 - 1 3 5 1 7 1 




fflffl 2002-135171 




[M8] 



fi.1 

OjOS 




*W.J |_.J .4- J- { 














' 


! 






¥Hafco-fc 










. .. 








•Mi 












V | I 










i i i i ] ! i • 






-wo 


f ^. ^ 4 








0 




> • io w a a so ■ 


1 4 


9 4 


s 



(a) <S&Hoo7 4*>9 % y f = 10* 



COS 


1 1 , , , 

i j j 1 I 


"T" 1 

j— 


-4-4- 


Oil 






" 1 

: 


1 ! 1 






■ A ] a"1 — 1 *m t~ 


L. i. 


.1 .! 


CM 






ft 


i 








— y_.j^i.....4 — l. 

i 1 T i 1 


t+ 








ft£« 

t 






i i 
! ! 






> • « ie ao « 

i 


as m 


i ! 

40 40 




2 ; > 

I » to II « 


0 1 


■ — i 


o m 40 4 


e 



(d)»aH«7W:7 / = 2.0 



(25) 



#if§ 2002-135171 



[05] 

et= c.k+C_k An At= An -K"..w,. 

0(N) -6N— Q(N) 

1 V" ' T V ' , *N - J^ ylxi fx l 1X2 2X2 2X1 r> 

'- zc-ix™) Qiyt!n^^3er?ciD 

f Sk of \ /m k \ 

^Kk+AkSket/ V// k/ r fg » "2v»"if»ii i 
■ gg?~, , :ff'iT'ixT-iv-,7. ,S**l ! .-jxi i X2N") 

^SHXl »«....! 7k«?**ioft.Q^) ' 

ft kOftjnag: - fiisP) +CT) « 2N o(N) 

- 3N + 2 — *0(N) 

GO**. *»«>»** 



[010] 



2002-135171 



[06] 



Dk =jDk-i_ - m> Wk njJCl -u k Wk v k] 1 Kk*i= mv- Dk«, 



-MX1 1X1- 



-XXI 



KXJ 



1X1. 



-7N + 6— *Q(N) 



■ 2N — *0<N) 



— v — 

HX1 



**Bft 



- 2N — -0(N) 
U^/CW^:? ****** V), 7 >f JI^ASftOttlt* 




w « ■ ■ - * 

<b) LMSfc,fc*te£tt:p = 6.0 



G7) 



ftffl 2002-135171 



[012] 




[015] 




C28) 
[014] 



2002-135171 




(29) 



ftm 2002-135171 



[016] 



8 




[017] 



&m 2002-135171 



13- 



13- 



13- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□-FADED TEXT OR DRAWING 
I^MiLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

£H*EFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



